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(57)Abstract: 

PROBLEM TO BE SOLVED: To transfer only an element becoming a 
transferring object surely, efficiently and also with satisfactory accuracy. 
SOLUTION: This method is the transferring method for transferring the 
plural elements arranged on a first substrate on a second substrate. After 
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releasing agent, the releasing agent coated on an element which is to be 
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the releasing agent is eliminated from the back of the first substrate. 
Thereafter, the second substrate is stripped off from the first substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The imprint method of the element which imprints two or more elements arranged on the 1st substrate on the 
2nd substrate characterized by providing the following. The process which covers two or more elements on the 
substrate of the above 1st with a release agent. The process which removes the release agent on the element to imprint 
altematively. The process which sticks these 1st substrates and the 2nd substrate so that the element arranged on tiie 1st 
substrate and the adhesives layer prepared on the 2nd substrate may counter. The process which irradiates laser at the 
element which removed the above-mentioned release agent from the rear-face side of the 1st substrate, and the process 
which exfoliates the 2nd substrate from the 1st substrate of the above. 

[Claim 2] It is the imprint method of the element according to claim 1 characterized by performing removal of the 
release agent on the above-mentioned element by laser ablation. 

[Claim 3] In the array method of an element of arranging two or more elements arranged on the first substrate on the 
second substrate The first imprint process which the aforementioned element is imprinted [ process ] and makes this 
element hold to the member for maintenance temporarily so that it may be in the state where it estranged from the state 
where the aforementioned element was arranged on the first substrate of the above, It has the second imprint process 
which estranges further the aforementioned element held temporarily [ aforementioned ] at the member for 
maintenance, and imprints it on the second substrate of the above, the above-mentioned first imprint process So that 
the process which covers with a release agent two or more elements arranged on the first substrate of the above, the 
process which removes the release agent on the element to imprint altematively, the element arranged on the first 
substrate, and the adhesives layer prepared on the member for maintenance temporarily may counter The array method 
of the element which has these first substrates, the process which sticks the member for maintenance temporarily, the 
process which irradiates laser at the element which removed the above-mentioned release agent from the rear-face side 
of the first substrate, and the process which exfoliates the member for maintenance from the first substrate of the above 
temporarily [ above-mentioned ], and is characterized by the bird clapper. 

[Claim 4] The array method of ttie element according to claim 3 characterized by for the distance which the distance 
made to estrange at the aforementioned first imprint process is the abbreviation integral multiple of the pitch of the 
element arranged on the first substrate of the above, and is made to estrange at the aforementioned second imprint 
process to be the abbreviation integral multiple of the pitch of the element which the member for maintenance was 
made to arrange at the aforementioned first imprint process temporarily [ aforementioned ]. 

[Claim 5] The aforementioned element is the array method of the element according to claim 3 characterized by being 
the semiconductor device which used the nitride semiconductor. 

[Claim 6] The aforementioned element is the array method of the element according to claim 3 characterized by being 
the element chosen from the light-emitting-device, liquid crystal controlling element, optoelectric-transducer, 
piezoelectric-device, TFT element, thin film diode element, resistance-element, switching element, minute magnetic- 
cell, and microoptics element, or its portion. 

[Claim 7] In the manufacture method of the image display equipment which has arranged the light emitting device in 
the shape of a matrix The first imprint process which tiie aforementioned light emitting device is imprinted [ process ] 
and maJces the aforementioned light emitting device hold to the member for maintenance temporarily so that it may be 
in the state where it estranged from the state where the light emitting device was arranged on the first substrate. The 
second imprint process which estranges further the aforementioned tight emitting device held temporarily 
[ aforementioned ] at the member for maintenance, and is imprinted on the second substrate, It has the wiring 
formation process which forms the wiring connected to each aforementioned light emitting device, the above- 
mentioned first imprint process The process which covers with a release agent two or more light emitting devices 
arranged on the first substrate of the above, So that the process which removes altematively the release agent on the 
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light emitting device to imprint, the light emitting device arranged on the first substrate, and the adhesives layer 
prepared on the member for maintenance temporarily may counter The manufacture method of the image display 
equipment which has these first substrates, the process which sticks the member for maintenance temporarily, the 
process which irradiates laser at the light emitting device which removed the above-mentioned release agent from the 
rear-face side of the first substrate, and the process which exfoliates the member for maintenance from the first 
substrate of the above temporarily [ above-mentioned ], and is characterized by the bird clapper. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the array method of the element which 
unprints more further the element by which applied this imprint method and micro processing was carried out to a latus 
field, and the manufacture method of image display equipment about the imprint method of the element which imprints 
elements, such as a semiconductor light emitting device. 
[0002] 

[Description of the Prior Art] When arranging a light emitting device in the shape of a matrix and finishing setting up 
to image display equipment, forming a direct element on a substrate like a liquid crystal display (LCD:Liquid Crystal 
Display) or a plasma display panel (PDP:Plasma Display Panel), or arranging the Light Emitting Diode package of a 
simple substance like a light emitting diode display (Li^t Emitting Diode display) conventionally, is performed. For 
example, in the image display equipment like LCD and PDP, since isolation is not made, it is usually performed from 
the beginning of a manufacture process that each element vacates only the pixel pitch of the image display equipment, 
and forms an interval. 

[0003] On the other hand, in the Light Emitting Diode display, a Light Emitting Diode chip is taken out after dicing, it 
connects with an extemal electrode by bump connection by wire bond or the flip chip individually, and being package- 
ized is performed. In this case, although arranged by the pixel pitch as image display equipment in front of package- 
izing or in the back, this pixel pitch is made unrelated to the pitch of the element at the time of element formation. 
[0004] Since Light Emitting Diode (light emitting diode) which is a light emitting device is expensive, it can do the 
image display equipment using Light Emitting Diode in a low cost by manufacturing much Light Emitting Diode chips 
from one wafer. That is, the thing of about 300-micrometer angle is conventionally made the Light Emitting Diode 
chip of dozens of micrometer angle for a Light Emitting Diode chip size, and if it is connected and image display 
equipment is manufactured, the price of image display equipment can be lowered. 

[0005] then, each element - a degree of integration - technology, such as the thin fibn replica method which form 
highly, and it is made to move, making a latus field estrange each element by imprint etc., and there is technology 
which constitutes comparatively big display, such as image-display equipment, for example, is indicated by U.S. Pat. 
No. 5438241, and the formation method of the transistor array panel for a display indicated by JP,1 1-142878,A, is 
known In U.S. Pat. No. 5438241, the imprint method by which the element densely formed on the substrate is 
rearranged at ** is indicated, and an elasticity substrate is elongated in the direction of X, and the direction of Y, acting 
as the monitor of the interval and position of each element, after imprinting an element to an elasticity substrate with 
adhesives. And each element on the elongated substrate is imprinted on a necessary display panel. Moreover, with the 
technology indicated by JP,1 1-142878, A, the whole imprint of the TFT which constitutes the liquid crystal display 
section on the 1st substrate is carried out on the 2nd substrate, and the technology alternatively imprinted from the 2nd 
substrate to the 3rd substrate corresponding to a pixel pitch next is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] When manufacturing image display equipment with the above imprint 
technology, only the element used as the candidate for an imprint needs to be imprinted altematively and certainly. 
Moreover, an efficient imprint and an accurate imprint are also required. 

[0007] this invention aims at offering the array method of an element, and the manufacture method of image display 
equipment further for the purpose of offering the imprint method of the element which it is proposed to meet this 
demand, and only the element set as the imprint object of the elements on a substrate can be imprinted certainly, and 
can imprint an element with an efficiently and sufficient precision. 
[0008] 



Page 2 of 8 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the imprint method of the element of 
this invention In the imprint metiiod of the element which imprints two or more elements arranged on the 1st substrate 
on the 2nd substrate So that the process which covers two or more elements on the substrate of the above 1st with a 
release agent, the process which removes the release agent on the element to imprint altematively, the element 
arranged on the 1st substrate, and the adhesives layer prepared on the 2nd substrate may counter It is characterized by 
having the process which sticks these 1st substrates and tiie 2nd substrate, the process which irradiates laser at the 
element which removed the above-mentioned release agent from the rear-face side of the 1st substrate, and the process 
which exfoliates the 2nd substrate from the 1st substrate of the above. 

[0009] The element covered by the release agent has very small adhesive strength [ as opposed to a glue line by 
operation of a release agent ]. On the other hand, the element from which the release agent was removed is pasted up 
on an adhesives layer with predetermined adhesive strength. If laser is uradiated from the rear-face side of a substrate 
only at the element from which the release agent was removed simultaneously with it, an element will separate from a 
substrate by the so-called laser ablation. Therefore, according to the imprint method of this invention, only the element 
from which the release agent was removed shifts to a 2nd substrate side promptly, and is altematively imprinted by the 
ablation from the substrate by the above-mentioned adhesive strength and the above-mentioned laser ablation. 
[0010] Moreover, the array method of the element of this invention is set to the array method of an element of 
arranging two or more elements arranged on the first substrate on the second substrate. The first imprint process which 
the aforementioned element is imprinted [ process ] and makes this element hold to the member for maintenance 
temporarily so that it may be in the state where it estranged from the state where the aforementioned element was 
arranged on the first substrate in the first half. It has the second imprint process which estranges further the 
aforementioned element held temporarily [ aforementioned ] at the member for maintenance, and imprints it on the 
second substrate of the above, the above-mentioned first imprint process So that the process which covers with a 
release agent two or more elements arranged on the first substrate of the above, the process which removes the release 
agent on the element to imprint altematively, the element arranged on the first substrate, and the adhesives layer 
prepared on the member for maintenance temporarily may counter It has these first substrates, the process which sticks 
the member for maintenance temporarily, the process which irradiates laser at the element which removed the above- 
mentioned release agent from the rear-face side of the first substrate, and the process which exfohates the member for 
maintenance from the first substrate of the above temporarily [ above-mentioned ], and is characterized by the bird 
clapper, 

[001 1] In the above-mentioned method, since the imprint of an element is ensured [ efficiently and ], the expansion 
imprint which enlarges distance between elements can be carried out smoothly. 

[0012] Furthermore, the manufacture method of the image display equipment of this invention In the manufacture 
method of the image display equipment which has arranged the light emitting device in the shape of a matrix The first 
imprint process which the aforementioned li^t emitting device is imprinted [ process ] and makes the aforementioned 
li^t emitting device hold to the member for maintenance temporarily so that it may be in the state where it estranged 
from the state where the light emitting device was arranged on the first substrate. The second imprint process which 
estranges further the aforementioned light emitting device held temporarily [ aforementioned ] at the member for 
maintenance, and is imprinted on the second substrate. It has the wiring formation process which forms the wiring 
connected to each aforementioned light emitting device, the above-mentioned first imprint process The process which 
covers with a release agent two or more light emitting devices arranged on the first substrate of the above. So that the 
process which removes altematively the release agent on the light emitting device to imprint, the light emitting device 
arranged on the first substrate, and the adhesives layer prepared on the member for maintenance temporarily may 
counter It has these first substrates, the process which sticks the member for maintenance temporarily, the process 
which irradiates laser at the light emitting device which removed the above-mentioned release agent fi-om the rear-face 
side of the first substrate, and the process which exfoliates the member for maintenance from the first substrate of the 
above temporarily [ above-mentioned ], and is characterized by the bird clapper. 

[0013] According to the manufacture method of the above-mentioned image display equipment, by the above- 
mentioned imprint method and the array method, a light emitting device is arranged in the shape of a matrix, and an 
image display portion is constituted. Therefore, it is made high, dense state, i.e., degree of integration, and the Hght 
emitting device created by performing micro processing can be estranged efficiently, and can be rearranged, and 
productivity is improved sharply. 
[0014] 

[Embodiments of the Invention] Hereafter, the imprint method of the element which applied this invention, the array 
method, and the manufacture method of image display equipment are explained in detail, referring to a drawing. 
[0015] First, the imprint method of a basic element is explained. In order to imprint an element by this invention, as 
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shown in drawin g 1 , array formation of two or more elements 2 is carried out on the 1st substrate 1. Since the above- 
mentioned substrate 1 needs to irradiate a laser beam from the rear-face side of this substrate 1 behind, it is desirable to 
have light-transmission nature. 

[0016] If it can apply to arbitrary elements as an element 2 and illustrates, a light-emitting-device, liquid crystal 
controlling element, optoelectric-transducer, piezoelectric-device, TFT element, thin film diode element, resistance- 
element, switching element, minute magnetic-cell, and microoptics element etc. can be mentioned. 
[0017] Subsequentiy, as shown in drawing 2 , all the elements 2 on the 1st substrate 1 of the above are covered, and the 
release agent layer 3 is formed. The release agent layer 3 can be easily formed by applying a commercial release agent. 
In addition, although the kind of release agent is not asked, it is desirable to have a good mold-release characteristic to 
the below-mentioned adhesives layer. Moreover, it is desirable to have the viscosity of the grade which can be 
uniformly applied to the tiiickness about [ of an element ] below a size. Specifically, it is about 100 or less Pa-s, and, in 
the case of tiie usual spin coat, is 0.01 - 0.5 Pa-s preferably. As the method of application of a release agent, although 
methods, such as a spin coat, printing, and a spray application, can be mentioned, in printing, viscosity is good in it 
being high. Moreover, as for a release agent, it is desirable for laser ablation or FOTORISO, and etching to be possible. 
In the case of laser ablation, ablation is possible if it is the release agent which has absorption on laser wavelength. In 
FOTORISO and etching, it does not dissolve in the organic solvent at the time of resist formation, but it is good if 
removal by other solvents and dry etching is possible. As a release agent which satisfies the above requirements, 
silicone resin can be mentioned, for example. A spin coat is possible for silicone resin, and laser ablation is also 
possible for it. 

[0018] Next, as shown in drawin g 3 , the portion on element 2a which becomes a candidate for an imprint among the 
above-mentioned release agent layers 3 is removed. It leaves the release agent layer 3 on element 2b which is not a 
candidate for an imprint as it is. As a method of removing the release agent layer 3, laser is irradiated alternatively and 
the method of removing by laser ablation can be mentioned. Laser ablation is the method of exfoUating using the rapid 
increase in volume of the matter which absorbed the laser beam. Generally, ultraviolet absorption-of-light efficiency of 
a polymeric material is high, and causing ablation efficientiy is known for irradiating ultraviolet-rays laser. Laser 
ablation is possible also for a release agent. In addition, it is also possible to remove the release agent layer 3 on 
element 2a which becomes a candidate for an imprint witii photolithography. 

[0019] After removing the release agent layer 3 on element 2a which becomes a candidate for an imprint by the above, 
as shown in drawing 4 , it sticks with the 2nd substrate 4 in which the adhesives layer 5 was formed. It sticks so that 
the adhesives layer 5 on the element 2 on the 1st substrate 1 and the 2nd substrate 4 may counter with a natural thing at 
this time. 

[0020] Simultaneously with it, a laser beam is irradiated only at element 2a which becomes a candidate for an imprint 
from tiie rear-face la side of the 1st substrate 1, and element 2a is exfoHated from the 1st substrate 1 by laser ablation. 
For example, when it is the semiconductor device which an element 2 tums into from nitride semiconductors, such as 
GaN system material, by irradiation of the above-mentioned laser beam, the nitrogen contained in GaN system material 
by the interface of element 2a and the 1 st substrate 1 gasifies, and element 2a is separated from the 1 st substrate 1 . 
[0021] If the 1st substrate 1 is torn off from the 2nd substrate 4 after an appropriate time, as shown in drawing 5 , only 
element 2a used as the candidate for an imprint will be moved to the adhesives layer 5 on the 2nd substrate 4 by the 
adhesive strength of the adhesives layer 5, and will be imprinted on the 2nd substrate from on the 1st substrate 1 . Since 
it does not dissociate from the 1st substrate 1, and the release agent layer 3 remains and this release agent layer 3 
demonstrates a mold-release characteristic to the adhesives layer 5, the remaining element 2b does not shift to the 
adhesives layer 5. 

[0022] According to the above imprint method, only element 2for imprint a from which the release agent layer 3 was 
removed is imprinted on the 2nd substrate 4 altematively and certainly. Imprint operation is also easy and an efficient 
imprint is possible. Moreover, since it is separated from the 1st substrate 1 by laser ablation after being fixed to the 1st 
substrate 1 and fixed to the adhesives layer 5 until element 2a is embedded in the adhesives layer 5, position precision 
is also maintained. 

[0023] Next, the array method of the element by the 2 stage expansion replica method and the manufacture method of 
image display equipment are explained as an application of the above-mentioned imprint method. Two steps of 
expansion imprints which imprint to the member for maintenance temporarily so that it may be in the state estranged 
the element which the array method of the element of this example and the manufacture method of image-display 
equipment had high integration, and was created on the first substrate rather than the state where of the element was 
arranged on the first substrate, estrange fiirther the aforementioned element subsequently to the member for 
maintenance held temporarily, and imprint it on the second substrate perform. In addition, although the imprint is made 
into two stages in this example, also let imprints be three stages and a multi-stage story beyond it according to the 
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degree of expansion which estranges and arranges an element. 

[0024] Drawing 6 is drawing showing the fundamental process of a 2 stage expansion replica method, respectively. 
First, an element 12 like a light emitting device is densely formed on the first substrate 10 shown in (a) of drawi ng 6 . 
By forming an element densely, the number of the elements generated by per each substrate can be made [ many ], and 
product cost can be lowered. The first substrate 10 may arrange what could form each element 12 directly on the first 
substrate 10, and was formed on other substrates, although for example, a semiconductor wafer, a glass substrate, a 
quartz-glass substrate, silicon on sapphire, a plastic plate, etc. are substrates in which element formation is possible 
variously. 

[0025] Next, as shown in (b) of d rawin g 6 , each element 12 is imprinted fi"om the first substrate 10 by the member 1 1 
for maintenance temporarily which is shown by the drawing destructive line, and each element 12 is held on the 
member 1 1 for maintenance temporarily [ this ]. The element 12 which adjoins here is estranged and is allotted in the 
shape of a matrix like illustration. That is, although an element 12 is imprinted so that between elements may be 
extended also in the x directions, respectively, it imprints so that between elements may be extended also in the 
direction perpendicular to x directions of y, respectively. Especially the distance estranged at this time is not limited, 
but can be made into the distance which took into consideration resin section formation at a consecutive process, and 
formation of an electrode pad as an example. When it imprints fi-om the first substrate 10 on the member 1 1 for 
maintenance temporarily, all the elements on the first substrate 10 can be estranged and imprinted. In this case, the size 
of the member 1 1 for maintenance should just be more than the size that multiplied by the distance estranged in the 
number of the elements 12 allotted in the shape of a matrix (x directions and the direction of y respectively) 
temporarily. Moreover, some elements on the first substrate 10 are able to estrange and imprint on the member 1 1 for 
maintenance temporarily. Although the imprint of the element 12 to the member 1 1 for maintenance is performed 
temporarily by applying the imprint method shown in above-mentioned drawing 1 - drawing 5 , about tiiis, it mentions 
later. 

[0026] As shown in (c) of drawing 6 after such a first imprint process, since the element 12 which exists on the 
member 1 1 for maintenance temporarily is estranged, covering of the resin of the circumference of an element and 
formation of an electrode pad are performed every element 12. An electrode pad is made easy to form and covering of 
the resin of the circimiference of an element is formed for making easy the handling by the following second imprint 
process etc. Since formation of an electrode pad is performed after the second imprint process which final wiring 
follows so that it may mention later, it is formed in comparatively oversized size so that poor wiring may not arise in 
that case. In addition, the electrode pad is not illustrated to (c) of dr awin g 6 . The resin formation chip 14 is formed 
because a resin 13 covers the surroundings of each element 12. On a flat surface, although an element 12 is located in 
the center of abbreviation of the resin formation chip 14, it may exist in the position which inclined toward the one side 
and angle side. 

[0027] Next, as shown in (d) of drawing 6 , the second imprint process is performed. At this second imprint process, it 
imprints on the second substrate 1 5 so that the element 12 allotted in the shape of a matrix on the member 1 1 for 
maintenance temporarily may estrange fiirther the whole resin formation chip 14. Like [ this imprint ] the first imprint 
process, after applying the resin which can carry out using the mechanical means using the necessary fixture for 
adsorption, a necessary actuator, etc., or produces reactions, such as softening, hardening, bridge formation, and 
degradation, by heat or light, heat and light are irradiated locally, ablation, adhesion, etc. are produced, and it may be 
made to imprint alternatively. Furthermore, you may make it imprint in the combination of heat, light, and mechanical 
means. 

[0028] Also in the second imprint process, the adjoining element 12 is estranged the whole resin formation chip 14, 
and is allotted in the shape of a matrix like illustration. That is, although an element 12 is imprinted so that between 
elements may be extended also in the x directions, respectively, it imprints so that between elements may be extended 
also in the direction perpendicular to x directions of y, respectively. Supposing the position of the element arranged by 
the second imprint process is a position corresponding to tiie pixel of final products, such as image display equipment, 
the abbreviation integral multiple of the pitch between the original elements 12 will serve as a pitch of the element 12 
arranged by the second imprint process. When the dilation ratio of the estranged pitch in the member 1 1 for 
maintenance is set to n fi-om the first substrate 10 here temporarily and the dilation ratio of the estranged pitch in the 
second substrate 1 5 is set to m from the member 1 1 for maintenance temporarily, the value E of an abbreviation 
integral multiple is expressed with E=nxm. 

[0029] Wiring is performed to each element 12 estranged the whole resin formation chip 14 on the second substrate 15. 
Wiring while stopping a faulty connection as much as possible using the electrode pad formed previously at this time is 
made. As for this wiring, in the case of light emitting devices, such as Ught emitting diode, an element 12 includes a 
selection-signal line, a voltage line, wiring of an orientation electrode layer etc., etc. including wiring to p electrode 
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and n electrode, as for the case of a liquid crystal controlling element. 

[0030] the space estranged after the first imprint in the 2 stage expansion replica method shown in drawing 6 - using - 
an electrode pad, resin hammer hardening, etc. - it can carry out - the [ and ] ~ although wiring is performed after 2 
imprints, wiring while stopping a faulty connection as much as possible using the electrode pad formed previously is 
made Therefore, the yield of image display equipment can be raised. Moreover, in the 2 stage expansion replica 
method of this example, the processes which estrange the distance between elements are two processes, it is 
performing the expansion imprint of two or more processes which estranges the distance between such elements, and 
the number of times of an imprint will become fewer in practice. Namely, for example, the dilation ratio of the 
estranged pitch in the members 1 1 and 1 la for maintenance is set to 2 (n= 2) fi-om the first substrate 10 and 10a here 
temporarily. In the time of imprinting in the range temporarily expanded by the imprint once, when the dilation ratio of 
the estranged pitch in the second substrate 1 5 was set to 2 (m= 2) fi-om the members 1 1 and 1 la for maintenance 
temporarily Although the need that the last dilation ratio performs alignment of 16 imprints of the square, i.e., the first 
substrate, 16 times by 4 times of 2 x2 arises The number of times of alignment can be managed only with a total of 8 
times added simply [ the square of the dilation ratio 2 in 4 times and the second imprint process of tiie square of the 
dilation ratio 2 in fiie first imprint process ] 4 times with the 2 stage expansion replica method of this example. That is, 
only 2nm time can surely reduce the number of times of an imprint fi-om it being 2(n+m) =n2+2 nm+m2, when 
meaning the same imprint scale factor. Therefore, a manufacturing process also serves as saving of time or cost by the 
number of times, especially it becomes usefiil when a dilation ratio is large. 

[003 1] In addition, in the 2 stage expansion replica method shown in drawin g 6 , although the element 12 is made into 
the li^t emitting device or the liquid crystal controUing element, you may be the element which was not limited to this 
but was chosen from the other element, for example, optoelectric transducer, piezoelectric-device, TFT element, thin 
film diode element, resistance-element, switching element, minute magnetic-cell, and microoptics element or its 
portion, such combination, etc. 

[0032] The structure of the light emitting device as an example of the element used for drawing 7 with the 2 stage 
expansion replica method of this example is shown, (a) of drawing 7 is an element cross section, and (b) of drawing 7 
is a plan. This li^t emitting device is the light emitting diode of a GaN system, for example, is an element by which a 
crystal growth is carried out on silicon on sapphire. In the light emitting diode of such a GaN system, laser ablation 
arises by the laser radiation which penetrates a substrate, film peeling arises in the interface between silicon on 
sapphire and the growth phase of a GaN system in connection with the phenomenon which the nitrogen of GaN 
evaporates, and it has the feature as for which isolation is made to an easy thing. 

[0033] First, about the structure, the GaN layer 32 of the hexagon-head drill configuration by which the selective 
growth was carried out is formed on the ground growth phase 3 1 which consists of a GaN system semiconductor layer. 
In addition, the insulator layer which is not illustrated exists on the ground growth phase 31, and the GaN layer 32 of a 
hexagon-head drill configuration is formed in the portion which carried out opening of the insulator layer by the 
MOCVD method etc. This GaN layer 32 is a pyramid type growth phase covered by the Sth page (the 1 to 101st page), 
when the principal plane of the silicon on sapphire used at the time of growth is made into the Cth page, and it is the 
field which made silicon dope. The portion of the Sth page toward which this GaN layer 32 inclined fimctions as clad 
of terrorism structure to double. The InGaN layer 33 which is a barrier layer is formed so that the Sth page toward 
which the GaN layer 32 inclined may be worn, and the GaN layer 34 of a magnesium dope is formed in the outside. 
The GaN layer 34 of this magnesium dope also fimctions as clad. 

[0034] The p electrode 35 and the n electrode 36 are formed in such light emitting diode. The p electrode 35 carries out 
the vacuum evaporationo of the metallic materials, such as nickel/Pt/Au formed on the GaN layer 34 of a magnesium 
dope, or nickel(Pd) / Pt/Au, and is formed. In the portion which carried out opening of the insulator layer which the 
above-mentioned does not illustrate, the n electrode 36 carries out the vacuum evaporationo of the metallic materials, 
such as Ti/aluminum/Pt/Au, and is formed. In addition, as shown in dr awin g 12 , when performing n electrode ejection 
from the rear-face side of the ground growth phase 31, formation of the n electrode 36 becomes unnecessary at tiie 
front- face side of the ground growth phase 3 1 . 

[0035] the element for which the light emitting diode of such a GaN system of structure can also blue emit light - it is 
- especially ~ laser ablation ~ it can exfoliate from silicon on sapphire comparatively easily, and alternative ablation 
is realized by irradiating a laser beam alternatively In addition, as light emitting diode of a GaN system, you may be 
the structure where a barrier layer is formed in a monotonous top or band-like, and may be the thing of the pyramid 
structure where the Cth page was formed in the upper-limit section. Moreover, you may be other nitride system light 
emitting devices, compound semiconductor element, etc. 

[0036] Next, the array method of a light emitting device is explained, referring to from drawing 8 to drawing 17 . The 
light emitting device uses the light emitting diode of the GaN system shown in drawing 7 . 
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[0037] First, as shown in drawing 8 , on the principal plane of the first substrate 41, two or more light emitting diodes 
42 are formed in the shape of a matrix. The size of light emitting diode 42 can be set to about about 20 micrometers. 
Material with the high permeability of the wavelength of the laser which irradiates the optical diode 42 like silicon on 
sapphire as a component of the first substrate 41 is used. Although p electrode is formed in light emitting diode 42, 
final wiring is not yet made, but 42g of slots of separation between elements is formed, and each light emitting diode 
42 is in the state of being separable. Formation of 42g of this slot is performed by reactive ion etching. Such first 
substrate 41 is confi-onted with the member 43 for maintenance temporarily, and an alternative imprint is performed. 
[0038] Here, this alternative imprint is performed by applying the imprint method of the element shown in previous 
draw in g 1 - drawi ng 5 . That is, as shown in drawing 9 , all the light emitting diodes 42 on the first substrate 41 of the 
above are covered, and the release agent layer 43 is formed. As an example of the release agent used for the release 
agent layer 43, a fluorine coat, silicone resin, water-soluble adhesives (for example, PVA), a polyimide, etc. can be 
mentioned. 

[0039] Next, as shown in drawin g 10 , the portion on the light emitting diode 42 which serves as a candidate for an 
imprint among the above-mentioned release agent layers 43 is removed. It leaves the release agent layer 43 on the light 
emitting diode 42 which is not a candidate for an imprint as it is. As a method of removing the release agent layer 43, 
laser is irradiated alternatively and the method of removing by laser ablation, the method of removing with 
photolithography, etc. can be mentioned. 

[0040] On the other hand, the adhesives layer 45 is formed in the field which stands face to face against the first 
substrate 41 of the member 44 for maintenance temporarily. As an example of the member 44 for maintenance, the 
layer which can use a glass substrate, a quartz-glass substrate, silicon on sapphire, a plastic plate, etc., and consists of 
(ultraviolet-rays UV) hardening type adhesives, a thermosetting adhesive, or a thermoplastic adhesive as an adhesives 
layer 45 of the member 44 for maintenance temporarily can be used here temporarily. As an example, UV hardening 
type adhesives as an adhesives layer 45 are applied by about 20-micrometer ** temporarily, using a quartz-glass 
substrate as a member 44 for maintenance. 

[0041] As shown in drawing 1 1 , after carrying out alignment of these, laser is irradiated fi-om the rear face of the first 
substrate 41 to the light emitting diode 42 of the position for an imprint, and the tight emitting diode 42 concemed is 
exfoliated from the first substrate 41 using laser ablation. From decomposing into metaled Ga and metaled nitrogen by 
the interface with sapphire, the light emitting diode 42 of a GaN system can exfoliate comparatively easily. As laser to 
irradiate, an excimer laser, a higher-harmonic YAG laser, etc. are used. 

[0042] By ablation using this laser ablation, it dissociates by the interface of a GaN layer and the first substrate 41, and 
as the light emitting diode 42 concerning selective irradiation thrusts p electrode section into the adhesives layer 45 of 
an opposite side, it is imprinted. Since the adhesive strength of the adhesives layer 45 does not reach since the release 
agent layer 43 remains, and laser is not irradiated about the light emitting diode 42 of the field where other laser is not 
irradiated, either It does not imprint temporarily at the member 44 side for maintenance. In addition, although laser 
radiation only of the one light emitting diode 42 is alternatively carried out in drawing 1 1 , in the field estranged by n 
pitch, laser radiation of the light emitting diode 42 shall be carried out similarly. It estranges rather than the time of 
being arranged on the light emitting diode 42 first substrate 41 depending on such an altemative imprint, and is 
arranged on the member 44 for maintenance temporarily. 

[0043] Light emitting diode 42 is in the state held temporarily at the adhesives layer 45 of the member 43 for 
maintenance, the rear face of light emitting diode 42 is on n electrode side (cathode electrode side), and if the electrode 
pad 46 is fomied as shown in drawing 12 since it is removed and washed so that there may be no resin (adhesives) in 
the rear face of light emitting diode 42, the electrode pad 46 will be electrically connected with the rear face of li^t 
emitting diode 42. 

[0044] As an example of washing of the adhesives layer 45, etching and UV ozone irradiation wash the resin for 
adhesives with oxygen plasma. And since Ga deposits in the surface of separation when GaN system light emitting 
diode is exfoliated by laser from the first substrate 41 which consists of silicon on sapphire, to********** will be 
required and the Ga will be performed by NaOH solution or the aqua fortis. Then, patterning of the electrode pad 46 is 
carried out. The electrode pad by the side of the cathode at this time can be used as about 60-micrometer angle. As an 
electrode pad 46, material, such as transparent electrodes (ITO and ZnO systems etc.) or Ti/aluminum/Pt/Au, is used. 
Since in the case of a transparent electrode luminescence is not interrupted even if it is wearing the rear face of light 
emitting diode greatly, patterning precision is coarse, big electrode formation can be performed, and a patterning 
process becomes easy. 

[0045] After drawing 13 imprints light emitting diode 42 from the member 44 for maintenance to the second member 
47 for momentary maintenance temporarily and forms the beer hall 50 by the side of an anode electrode (p electrode), 
it forms the anode lateral-electrode pad 49, and shows the state where the dicing of the adhesives layer 45 which 
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consists of a resin was carried out. As a result of this dicing, the isolation slot 51 was formed and light emitting diode 
42 was classified for every element. The isolation slot 51 consists of two or more parallel lines extended in all 
directions as a flat-surface pattem in order to separate each matrix-like light emitting diode 42. At the pars basilaris 
ossis occipitalis of the isolation slot 51, the front face of the second member 47 for momentary maintenance faces. 
[0046] Moreover, stratum disjunctum 48 is formed on the second member 47 for momentary maintenance. This 
stratum disjunctum 48 can be created using for example, a fluorine coat, silicone resin, water-soluble adhesives (for 
example, PVA), a polyimide, etc. The second member 47 for momentary maintenance is the so-called dicing sheet with 
which UV adhesion material is applied to the plastic plate as an example, and if UV is irradiated, it can use that to 
which adhesion falls. 

[0047] In addition, in the process shown in drawing 13 , in order to imprint light emitting diode 42 from the member 
44 for maintenance to the second member 47 for momentary maintenance temporarily, an excimer laser is irradiated 
from the rear face of an attachment component 44 temporarily [ in_which stratum disjunctum p was formed ]. Thereby, 
in the case where a polyimide is formed as stratum disjxmctum p, ablation occurs by the ablation of a polyimide in the 
interface of a polyimide and a quartz substrate, and each light emitting diode 42 is imprinted at the momentary second 
attachment component 47 side. 

[0048] Moreover, as an example of an anode electrode formation process, it **********s ^^^i p electrode front face 
on light emitting diode 42 exposes the front face of the adhesives layer 45 with oxygen plasma. Formation of a beer 
hall 50 can use an excimer laser, a higher-harmonic YAG laser, and a carbon dioxide laser first. At this time, a beer 
hall will open an about 3-7-micrometer diameter. An anode lateral-electrode pad is formed by nickel/Pt/Au etc. A 
dicing process performs processing by the laser which used the above-mentioned laser, when the dicing using the usual 
blade and slitting with narrow width of face of 20 micrometers or less are required. It depends for the slitting width of 
face on the size of the light emitting diode 42 covered in the adhesives layer 45 which consists of a resin in the pixel of 
image display equipment. As an example, an excimer laser performs recessing and the configuration of a chip is 
formed. 

[0049] Next, Ught emitting diode 42 exfoliates from the second member 47 for momentary maintenance using 
mechanical means. Drawin g 14 is drawing having shown the place which takes up the light emitting diode 42 arranged 
on the second member 47 for momentary maintenance with an adsorber 53. the adsorption at this time — opening of the 
hole 55 is carried out to the pixel pitch of image display equipment at the shape of a matrix, and they can adsorb light 
emitting diode 42 now by package [ many ] Opening of the diameter of opening at this time is carried out to the shape 
of a matrix of 600-micrometer pitch by abbreviation philOOmicrometer, and it can adsorb about 300 pieces by package, 
the adsorption at this time ~ what carried out hole processing of the metal plates 52, such as a thing produced by nickel 
electrocasting or SUS, by etching uses the member of a hole 55 - having - adsorption of a metal plate 52 - the 
adsorption chamber 54 is formed in the inner part of the hole 55, and adsorption of light emitting diode 42 is attained 
by controlling this adsorption chamber 54 to negative pressure It is covered in the adhesives layer 45 which consists of 
a resin in this stage, abbreviation flattening of the upper surface is carried out, and, for this reason, Ught emitting diode 
42 can advance alternative adsorption by the adsorber 53 easily. 

[0050] Drawing 15 is drawing having shown the place which imprints light emitting diode 42 to the second substrate 
60. In case the second substrate 60 is equipped, the adhesives layer 56 is beforehand applied to the second substrate 60, 
the adhesives layer 56 of the light emitting diode 42 inferior surface of tongue can be stiffened, and the second 
substrate 60 can be made to fix and arrange light emitting diode 42. At the time of this wearing, the adsorption 
chamber 54 of an adsorber 53 will be in the state where a pressure is high, and the integrated state by adsorption with 
an adsorber 53 and light emitting diode 42 will be released. UV hardening type adhesives, a thermosetting adhesive, a 
thermoplastic adhesive, etc. can constitute the adhesives layer 56. The position where light emitting diode 42 is 
arranged becomes the member 43 for maintenance, and the thing estranged rather than the array on 47 temporarily. The 
energy which stiffens the resin of the adhesives layer 56 then is supplied from the rear face of the second substrate 60. 
In the case of UV hardening type adhesives, it is stiffened with UV irradiation equipment, in the case of a 
thermosetting adhesive, only the inferior surface of tongue of light emitting diode 42 is stiffened by laser, and, in the 
case of a thermoplastic adhesive, it pastes up by carrying out melting of the adhesives in laser radiation similarly. 
[0051] Moreover, the electrode layer 57 which ftmctions also as a shadow mask is arranged on the second substrate 60, 
and the black chromium layer 58 is formed in the field of the side in which those who look at especially, the front face, 
i.e., image display equipment concerned, by the side of the screen of the electrode layer 57, are. thus, while being able 
to raise the contrast of a picture by carrying out, the rate of energy absorption in the black chromium layer 58 is made 
high, and the adhesives layer 56 hardens early by the beam 73 irradiated alternatively - it can be made like (in being a 
thermoplastic adhesive, it fiises early) In the case of UV hardening type adhesives, about 1000 mJ/cm2 are irradiated as 
UV irradiation at the time of this imprint. 
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[0052] Drawing 16 is drawing showing the state where made the second substrate 60 arrange the light emitting diodes 
42, 61, and 62 of three colors of RGB, and the insulating layer 59 was applied. The adsorber 53 used by drawing 14 
and drawi ng 1 5 is used as it is, and if it mounts only by shifting the position mounted on the second substrate 60 in the 
position of the color, the pitch as a pixel can form tiie pixel which consists of three color while it has been fixed. As an 
insulating layer 59, transparent epoxy adhesive and UV hardening type adhesives, a polyimide, etc. can be used. As for 
the light emitting diodes 42, 61, and 62 of three colors, it is good not to be necessarily the same configuration. 
Although it considers as the structure where the red light emitting diode 61 does not have the GaN layer of a hexagon- 
head drill and other light emitting diodes 42 and 62 differ from the configuration of those in drawing 16 , in this stage, 
each light emitting diodes 42, 61, and 62 are covered in the adhesives layer 45 which already consists of a resin as a 
resin formation chip, and the same handling is realized in spite of the difference in element structure. 
[0053] Drawing 17 is drawing showing a wiring formation process. It is drawing which formed openings 65, 66, 67, 
68, 69, and 70 in the insulating layer 59, and formed the wiring 63, 64, and 71 which connects the electrode layer 57 
for wiring of the second substrate 60 with the anode of light emitting diodes 42, 61, and 62, and the electrode pad of a 
cathode. Since area of the electrode pads 46 and 49 of Ught emitting diodes 42, 61, and 62 is enlarged, opening, i.e., the 
beer hall, formed at this time, a beer hall configuration is large and can be formed in a coarse precision compared with 
the beer hall which also forms the position precision of a beer hall in each light emitting diode directly. The beer hall at 
this time can form an abbreviation phi20micrometer thing to the electrode pads 46 and 49 of about 60-micrometer 
angle. Moreover, although it connects with the thing linked to a wiring substrate, the thing linked to an anode 
electrode, and a cathode electrode, since the depth of a beer hall has three kinds of depth, it is controlled by the pulse 
number of laser, and it carries out opening of the optimal depth. Then, a protective layer is formed on wiring and the 
panel of image display equipment is completed, the protective layer at this time - the insulating layer 59 of drawing 16 
- the same . Material, such as a transparent epoxy adhesive, can be used. Heat hardening is carried out and this 
protective layer is completely a wrap about wiring. Then, a driver IC will be connected from wiring of a panel edge, 
and a drive panel will be manufactured. 

[0054] In the array method of the above light emitting devices, when light emitting diode 42 is made to hold to the 
member 43 for maintenance temporarily, already, distance between elements is enlarged and becomes possible 
[ forming the electrode pads 46 and 49 with comparatively big size etc. using the spreading interval ]. Since wiring 
using the electrode pads 46 and 49 with these big comparison-size is performed, even if it is the case that the size of 
final equipment is remarkable and big, as compared with element size, wiring can be formed easily. Moreover, by the 
array method of the light emitting device of this example, while being covered with the adhesives layer 45 which the 
circumference of a light emitting device hardened and being able to form the electrode pads 46 and 49 with a sufficient 
precision by flattening, in being able to extend the electrode pads 46 and 49 to a latus field compared with an element 
and advancing an imprint at the following second imprint process with an adsorption fixture, handling becomes easy. 
Moreover, using GaN system material decomposing into metaled Ga and metaled nitrogen by the interface with 
sapphire, in the imprint to the member 43 for momentary maintenance of Hght emitting diode 42, it can exfoliate 
comparatively easily, and it imprints certainly conjointiy with alternative removal of the release agent layer 43. 
[0055] 

[Effect of the Invention] According to the imprint method of the element of this invention, it is possible to shift to a 
2nd substrate side promptiy and to carry out tiie alternative imprint only of the element from which the release agent 
was removed certainly by ablation from the substrate by the adhesive strength by adhesives and laser ablation, so that 
clearly also from the above explanation. Moreover, the technique is also simple and an efficient and accurate imprint is 
possible for it. 

[0056] Moreover, according to the array method of the element of this invention, since the imprint method of the 
above-mentioned element is applied, the imprint of an element can be ensvired [ efficiently and ] and it is possible to 
carry out smoothly the expansion imprint which enlarges distance between elements. 

[0057] Similarly, according to the manufacture method of the image display equipment of this invention, it is possible 
to apply the imprint method of the above-mentioned element, to be able to estrange efficientiy tiie light emitting device 
created by performing micro processing, and to be able to rearrange [ can make it high, dense state, i.e., degree of 
integration, ] it, therefore to manufacture image display equipment with a high precision with sufficient productivity. 
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G a 3 2 n^(Dmmmi:mQ L/cgP^^tCMO C V D 

IwSM (1-10 1®) X-mt^titctfy ^ y ^^(OfSL-^ 

aNS3 2 0«^Ufc:S®(DSP5)'fl^>^>'l---xn«5t(D 
^yyVtl.xm.'mir^bo G a 3 2 co^a#4b/cSM 
*ra5 J:5i-?£tt^X**)6 I nGaNg3 ^tmj&^fx. 
-C*3l9. ^(D^^J^;I•^^r^v-l>i^ K->^t^GaNg3 4 
d^J^^^n^o Ct^^-^i^^v^lJ^A K— >^<^5G a Ng3 4 
'h^'y^yVtX.xmmir^. 

5 t nmffi3 6j5Sfl^^$ttTV>-5o p miii 3 5 f^-e^^ 

V^i^ K— y^COG a N^3 4±l;::jf^^$tL5N i /P t 
/Au^fctlNi (Pd) /P t/Au/c^ i:'<?^ifeJRWi|Sf 
t:mm\^X^jSu^in^. nm<S3 6(iSaxEoEl^U/^v^ 
«&;^^^^P Lfca55>T*T i / A 1/P t/Au/^^'(D 

^mt^^^mm\.xw^^^itih. t^^. m\2\z,7r^^^ 
m^\^. n mffi 3 6 co?i^^iiTtti^gs 3 1 (omimm\^ 

[0 0 3 51 :L(OX.'?tmm<oG^n7k(r>m^y^:^— 
Kli. ^^^^^-^mm^x^^x. m^i^-'fr:/ 

u-v^ 3 >x<^xit^^mm\:i'^yT^Tmm^hmm 
'^it^m^m^m^tj:}fx-'^r>xh^\\ 

[0 0 3 6] }k\^. mst^hm 1 7^T*<^#BS,b?:^/ii5 

^^m^mm:^m\^-^\^^xmM-t^o ^^mi-n 

HI? (C^UfcG a N^(7)^3tei$^^ K^ffiV^Tl^-So 
[0 0 3 7] ifeT^ ia8(;i^-rJ:5t:i. ^-S«4 1 o 
^ffiJidJiffl^coM^fei/^r K4 2 h y 
fl^^$ttTV>-5o ^^i5^-r:Rf— K4 2(^;fc^$(^*^2 0 
/imSitc^-r^r ir/i^X't^, m-S«4 l(^«^«-» 
2r \.X\t'^yr^TmWj:^(0^b\^%y^ K4 2 

4 2f:i5^«lT#^4>tffitc:$>So C(7)«|4 2 g <^?|^^ji«RJ 
«4 1 ^-8^i*j^fflSfi5*t4 3lC»(#$ii:T3lJ^6^/cCte¥ 

[0 0 3 8] :L(om^^t^^^n^ $feco|gii- 
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VA2(D±x^m.oxmmmmA^^r^m.'rho mmm 

Ji4 3tcffiV>6glM?Pjco«,!r LXfl. yym=^-V^ 
y^-^fljUl, TKS^tt^^j^J (Wxf^PVA) . TKy^ 

[0 0 3 91 m^. m\o ic^i- J; 5 1^. ±MmmMm 

e^>C**X-/£l^^3ti5^-<:^-K4 2_h(0 

mmnmA^\t. ^(o^^m.x^<^ mmmmA^^ 

[004 01 -B^^^r^aiW- 4 4 4 1 

tc>P|'(it-r6®i^fiS^*^jS4 5^5?f^j^$nTv>6o c:: 

x-f^i^wmn^AA<omti.x\x^ if=7:^&WL^ 

4 5ti.x\f±m^m (uv) mtmmmm. mmmm 

20 t:^^x^i>o -mtx^xn. -m^^m^u 4 4 1 1.x 
^m:^9:^mm^m\^\ mmmm4 5 1 \^x(Duymh 
mmmm^m 20 ^ mrnxm^-r^o 

[0 0 4 1] mi 1 z^iih^T^^ 

h L/c^. m^M^&m(om^y-( k 4 2 \zm l u 

— !f^»-S«4 1<^)S®;!)>P5 0B|^U ^^^^y-r^ 

-K4 2^m—&^4 l^^hl—^TzfU-iyBl^^m 

mi.xmmi'^o GaN^(D^^y^:^-h^4 2n'^y 
T-^rt <r>n'mx^m(DG a ^ {c^m-r ^zti)^ 

30 m:^v/-^u— iS^JSYAGU— if/£<^*J^SffiV^?5;^^ 

[0 0 4 2] !fr:/i— v^fijffiL^rciijgt 

i;iJ:oT. K4 2 JIG a 

Nji^m-sffi4 KD^mx^mi^. RMm(^ii^mmm 
4 5\:ipmm^^^9^tm't^^\^{.xm^^tii>o m 

-B#{^^^ffl|FPW4 4jRiJ{^e^$n6C^(l/.^l/\ 
40 4b\ mil 1 oc^M^iJ^-^ K4 2 /ctt/i^^^e^ 

igclC*5V>Xt>lRj#lC^5fei5^-^ K4 2flU-1f0a«$ 
tuXV^6t><^<!^-r5o 5/^^S^6^/cete^t^J:oX 
nm^y^^-V4 2^-S«4 l±(wiE^J$nxV^6 
^J: 19 tMIP«1LX-^«:j^ffi§R«*4 4±tc:ia^J$tl'5o 
[0 0 4 3] K4 2i^-'mi^^m^U4 3 

c^S^^^J^4 5lCH^l^$;h.fcH^^X% ^5fei5^-<:^-K4 

2(^Sffi;5Snmiswj i:^y-ymmm) t;i?ttoxv^x. 

50 ptcBft*. ?fc?^$nXV^6fci6. mi 2|C;^i-J:5l-11; 
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10 0 4 41 mmmm^ s<Dm}[^(Dmt i.xnmmyy 

^c^i^lgflMi-Ga;^|5Wt^UTV^6fc^6. ^(DG a 
s/ m*^6 O/zm^^i-acir^ST-t-So m^l^^•>K4 

6 <^ U-C*i]^0^®lS (I TO. ZnO^/j:^*) t>b<fi 

[0045] HI 1 3 B#(^«PffiJfI5*t4 4 ;b^e>^^>5^>r 
K4 2^^Z:(7)— ^{^^^ffla5t^4 7{Cte^UT. T 

"T-^mm sm-^hv^ :^i^<o^myt^>( k 4 2 ^ 

^m^^fcub. ^m^<^->t\^xnmm\m^^nfc 

[0 0 4 6] ^fc. mr.(D-m^^m^u 4 7 ±\:mm 
mm4s^m^^tiho :L(Dmmm4snm^i^yym 

A) . ;i^y-r^ K/^^'^ffiv^xf^^-f-^^^^i^x^^o 

S?Il(D-^{^^^fflJ?i5$t4 7fi. -^J<t LX:7^^;^^^y^ 
StglwUV)f?,^»tt;d5^*UX$)'5. V^fc^ft^-Sy-r v^V^ 

[0 0 4 7] lai 3^C:^-r:/^^r>^^;l^QV^X. — 

^»«pfflSB*l-4 4d^ib^5fey>r^- K4 2 

{*^^fflgii$t4 7lcte^-r6{cji. Plg|^p^?f^;*Lf— 

ctttc:j:f9. m^tfmmmpt\^x^v><^h*%:m^{. 

(DTyu-iyB>\:ix^mm^^^^\^x. ^^yty-^^ 
- K4 2^l^z:(D-^^^1^a5«■4 7m\:^m^^tiao 
[0 0 4 8] i^fc. ry-h*m,mm^:f^^:^(Dmti. 
X. i^mmm4 6<Dmm^mm^^y:^^^x^^^^:t- 
h'4 2±(Dpmmmm^mm\^x<^^x^y^>i^-t 

6o t'TxI^-yvs O(7)?f0^(irca^V-^u— jg^ 
5o e'rAf>-/Wl»^3'-7 Mm<7>^^BBtt6 
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7i^e>/.^6fi^«?p]g4 5Xmi^tLti^yt^^ K4 2(^ 
[0 0 4 9] ^^(c:. ^«6^^gS<^ffiv^x^3t^^ y^- K 

10 4 2;jisif-(7)-^(^itffia5«-4 7 ^^hmm^ti^. mi 
4it^ m~(o-m^^m^U4 7 ±{zmmi.x\^^^^^ 

^-{^- K4 2<^S^ar^g5 3Xt"iy^T5/^t-6^C 

^-r:t— K4 2^#IS:e. -ex^R«X^#6J:9{-?to 

6 0 0 /zmfc:'' 5/^0-7 h y ^X4^lc|flp$nx. -gX 
*^3 0 Ofi^(R«Xt€»o w(Di:#OK*7L5 5<7)^FR*t 

20 ^f^}i<n^W»M^ 2^3i2/^>^iJ/^X5^JbDXLfct><^;a5ffi 
ffl^n. r^«;K5 2(7)Si«7L5 softtcfl. K*^^^' 
4tm^^k\rQ^^^ C<?5®«^-\'W^5 4^^m 
ic^J^-r 6 C X^7fe^-r K 4 2 <7)^*?55 oj|g(c/^ 

6o w±¥4^-Y4 2\x:L(o^nxmmt'^hf^^^m 

nm 4 5 X«t?nx*3 . -^coJiEfilllfr^Jfiib^ ttX:fe 
cofc*!){rS^«SSB5 3tc:J;6^S^W^^^KS^^S 
(ciii66C<^;65X^5o 
[0 0 5 0] mi 5(i^3ti5^-f :^-K4 2^MXS«6 

o{w^^i-^<t c^^^^b/cinxfc^. ^-^fieo;^ 
M*^;h.x*30. ^<n^^^^'^-Y4iym(nmmn 

g5 6^^>ft:$^t. K4 2^m^^;K6 0 

^^ases 3(D®«^^ 4/j)5ffi;^(7)Kv>)i^^^/^ 

K^3SB5 3^^3fey-r:^-K4 2^0K«JcJ:6 

^j. mm^jm^mn. m^m!mmmsii^\^^^xm^ 

'r^:Ltf>>X^^. ^3fe^-r:?^-K4 2^5SB5Ftt'5{4 
Bfl. -'m^^m^U4 3. 4 7JiX(^iE^iJ: D hMfS 

uvmmmmm(om^nvvmMmm\^x. mmm 
mmm(^m'B'it\^-'^Kx^yt^^ yt- K4 2<Drm(o 

m\^xmmm^mm^^mm^n^o 

[00 5 1] ^fc. m^&me 0±\z>^ v^-^:^^t 

bxtistE-r6®j^^5 7^Bfissu m^mMms7<D 

50 <irXiij^60='> h7>^ h^fef^-h^-^Swir^JiSx^-^xi:* 
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[0 0 5 2] Ell enRGB<D3&(D^yty^ K4 
2. 6 1. 6 2 4:^-S«6 OtriE^JS^itelitgS 9<l: 
^*Lfci^ffi^:^i-IElT*fe5o (H 1 4ib^J:U^lll 1 5Tffl 

tifi^X^^o 3fe(^^3fei^>r;d-" K4 2. 6 1, 6 2« 

je:^-f u>bi^is?^<^T*/cC< <i:^e:V\ mi exnm^(D^ 

K6 1 ;657^^|«IOG a Ng^# b/cCV>«agi: 
f{fe<7)^3fei5^'<:^- K4 2. 6 2 t^COm^t^^^^^J: 
orv^6;^^ C<?^^PgTi^#^3fe^-r;^- K4 2. 6 

1, 6 2\'xm^mmm^^yyt i.xmm:^^(b/£^mm 
[0 0 5 31 mi 7 mmmf^jm^^-trnx^^, m 

M)i5 9lrBiPSa5 6 5. 66, 67. 68. 69. 70 

m^^^^-\>*4 2^ 6 1. 6 2(^)ry- 
K. ;^y- Kcom^S^'^"^^ Ki:^z:Stg6 OcogEi^ffico« 

mm5 7 ^mm-r^^me 3. 6 4. 7 i^^m.\^tz.m 

^^^7fe^-f K4 2. 6 1. 6 2Comi?i^^5/ K4 6. 
4 9coffiS^:k:#< i.X\^^^<DX\fr:^'-/i-mm:ii:k^ 

^^<7) t^TT^— /^f-±,^6 0 /i m^^comi^x'^'';/ K4 6. 4 
9|C^L. mil> 2 0 mn(Dh<0^mfi^X^ :^fc. t' 

<ii<tSjf^i-6^(7). ;^y- KSffi^^«^-r5t<7)(7)3a 
1 6 c^iteiiig 5 9^ mmo mm^^yf^^i^mmm^j: t'(DU 

(0 0 5 41 -bxEt^cfc 5/c^^5t^^^<?5iB^J;^ftt^4BV^T 
-H#»l^ffiSfB«-4 3 K4 2 «r««p$ 

o3trBlRSSr?iJ^LTittS56^1^-<XO:i^#/^mil^>> K4 
6. 4 9^c(:^^8^Jt6c^;J>5prie.t^.c6o ^^f^it^W 
X(^:^^ /.cm<^^^ K 4 6 . 4 9 ^fijffl LfcgE«ft;5^ 
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^(Dmmi)m^t\^fcmmmm4 5xi^m^^'^mt\^x 
oxmm^<mmy<y V4e, 49i:mf&xt^tth 

l;im^^tclt-<TJESl^^Sc{cmffi^^ K 4 6 . 4 9 Srjg^E 

2 ^^«pffiSfI5«-4 3 ^(Omm:in. G a N3^W3|Sf;5S 

•^'7r^Tt(D^mX^m(DG a ^ ^^td^^^-f 5 ^ <^ 

10 ^*ijffiLT. itm^mm^mmx^. mmmm^scDm 

[0 0 5 5] 

u mmiiZ.mu^^^'t^ztti^-^mx^^o ^fc. ^ 

20 [ 0 0 5 6 1 *;rc. y^^m<Dm^(Dm^i:^m{^xtit£. 
±mmi'(Dm^:^m^jsmi.x\i^^(Dx% m'f-(D^^^ 

[0 0 5 7] i^^id. :;^mm(ommm7r:mm(Dmm:^& 

^mi.xi¥f^^tifcm^m^^. ±mmi-(om^:^m^ 
f&mi.x^m^<mf^i^xnmm'r^:itti>x^^ ufc 
^^oxmm(Dm\^ ^mmmT^mm^^M^^ < mm-r^ c 

tt^-^mx-h^o 

30 [El®<^lfi»/^SiP^] 

[m 1 ] m (7)S«±tw^^^?^^ bfc<^^^^i-«BS 

[!H2] ^^±{caiM^JS^?i^^L5t<^®^^i-«lll&»T 

[HIS] mmmm^mvimm^i^fcitj^m^^'tm^m 

mmx^^o 

m4] mi(Dm^tm2(Dmm(D^^^t^^^m^7r^ 
-rmmmmmxi^^o 

ims] m'T-(Dm2<Dmm-^(D^^:^m^7f:i'Wt»mm 
40 mxh^. 

imei m^(Dnmjjm^^'rm^mxh^o 
[0 71 ^^m^f^-mirTj^-rmxihox^ (h) ttm 
mm. (b) i-t^mmxh^o 

Tf^-rmmmmmx^k^o 

im9] ^^y>(:t-h'±\mMmmi:mf^\.fc^m^ 
^-rwt^mmmxh^o 

[1211 0] mmmm^mvimm^i.tivtm%:7f:'twL^ 

mmmx^^o 

50 [[ail] S-«K^XSSr^-rffiiilS»rDiiax-ifoSo 
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[Ell 41 ^m^M^TT^irmx^mmmx^^. 

[mi 7] ffi«ftfl0J*XS^^i-«EB»»rffiElT*foSo 

1 n 1 <^ss 
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2 

4 H 2 (7)StS 

5 ^«3¥Jg 
4 1 

4 2 ^3fe^-r;r-K 
4 3 aiSi^J^ 
44 —B 
4 5 S^*9J@ 
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[mi] 



[1112] 



[113] 



■ 1 



14] 



2a 




[@5] 

4 iitosa 



[HIS] 

A A A ^ — .42 mstnt-r 



^3 ataHM 

'1 »1(Dtt«l 



41 K-M 



[me] 



12 



(a) 



12 12 



12- 

(b) (o) 

[m9] 



13 



^ □ 



Q a B B- 
o □ □ □ 
a □ C3 □ 



U «l5)l»liKf97' 



-14 



(a) 



15 ff- 



(d) 




42 KitVit-^' 



,41 K-MS 



(b) 




-33 InSaNS 



31 TttttM 
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